Fundamentals of Mathematics-I A\ 


za. Marked questions are recommended for Revision. 


PART - 1: SUBJECTIVE QUESTIONS 


Section (A) : Representation of sets, Types of sets, subset and power set 


A-1. 


A-5. 


State wether the following collections is a set or not ? 


(i) The collection of natural numbers between 2 and 20 

(ii The collection of numbers which satisfy the equation x? —5x + 6 = 0 
(iti) The collection of prime numbers between 1 and 100. 

(iv) The collection of all intelligent women in Jalandhar. 


Write the following set in tabular form 
(i) A= {x : xis a positive prime < 10} 
(ii) B={x:x=3a,xeI,1<A <3} 


Write the following set in builder form 


(i) set of all rational number 

(ii) {2, 5, 10, 17, 26, 37, ......... } 

Identifiy type of set in terms of empty/singleton/finite/infinite 
(i) {x :x is areal number and x? — 1 = 0} 

(ii {x :x is areal number and x? + 1 = 0} 

(iti) {x : xX is positive real number and x? — 9 = 0} 

(iv) {x :x is areal number and x? + 2x + 2 > 0} 


Write power set of the set A = {0, {d}}. 


Section (B) : Operations on sets, Law of Algebra of sets 


B-1. 


B-4.23, 


Given the sets A = {1, 2, 3}, B = {3, 4}, C = {4, 5, 6}, then find the following 
(i) AU(BaAC) (ii) A-(BoOC) (iii) (BUC)- 


Find the smallest set A such that A u {1, 2} = {1, 2, 3, 5, 9} 


If aN = {ax : x e N} and DN 1 cN =ON, where b,c € N, b= 2, c > 2 are relatively prime, then write 'd' in 
terms of b and c. 


Sets A and B have 3 and 6 elements respectively. What can be the minimum and maximum number of 
elements in 
(i) AnB (ii) AUB 


Section (C) : Cardinal number Problems 


C-1. 


C-2.23, 


C-3.23, 


A\ 


Let n(U) = 700, n(A) = 200, n(B) = 300 and n(A 4 B) = 100, then find n(A' 0 B’) 


In acollege of 300 students, every student reads 5 newspapers and every newspaper is read by 60 
students. Find the number of newspaper. 


In a town of 10,000 families it was found that 40% families buy newspaper A, 20% families buy 
newspaper B and 10% families buy newspaper C, 5% families buy A and B, 3 % buy B and C and 4% 
buy A and C. If 2% families buy all the three news papers, then find number of families which buy 
newspaper A only. 
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C-4.x% In asurvery, it was found that 21 persons liked product A, 26 liked product B and 29 liked product C. If 
14 persons liked products A and B, 12 liked products C and A, 13 persons liked products B and C and 


8 liked all the three products then 


(i) Find the number of persons who liked atleast one product 
(ii) The number of persons who like the products A and B but not C 


Section (D) : Rational Inequalities 


D-1. — Solve the following rational in equalities 


(i) (x —1)(x + 2) Z 
(x -—3)(x +3) 


a 
(v) (X+ 2)(x saa 50 


4+3x-x 
D-2. —_ Solve the following Inequalities 
. %X-5 
0) 8x+3 . 
(x= 1(x=2)(x=3) — 
(x +1)(x+2)(x+3) — 


(iii) 


D-3. Solve the following rational in equalities 
(i (x? —3x +1)? 
(x—1)(x+2) — 


(i x? —5x+12 - 
ii) ————_ 
x2 4x45 
D-4. — Solve the following rational in equalities 
(i) x4 -— 5x?+4<0 
(iii) (x2+3xX+1) (x24+3x-3) > 5 


D-5.  if1< *—' <7 then find the range of 
X+2 


(i) x (ii) x2 


D-6. — Find the number of positive integral value of x satisfying the inequality 


Section (E) : Logarithmic Properties 


E-1. Find the value of 
(i) 10g 499-10g,,20 + (log,,2)? 


; 
(ii) 93/55, 1 
(—l0g49 0.1) 


1 1+log7 2 
(v) a. 4 59s? 
49 


IN Resonance” 


(1-x)(x+2)* 5 
(x+9)*(x—8) 


7 14x | 9x-30 
(ii) = —< 
x+1 x-4 


2 
x +2 
(iv) 3 <-2 


(ii) x4 — 2x?- 63 <0 


city 1 
X 
Sed!) 56 
(x? +5x+2) — 
(ii) 5S * 4 glous7 _ gloge5 


. i= 
(iv) 109,75 |0g, 0125 


(vi)oa 7/093 5 : 9s, a 51093 7 7109s, 3 
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E-2. = Which of the following numbers are positive/negative 


(i) log ig V2 (ii) logy 72) (ii) logyjg(1/5) 
(iv) log,(4) (v) log7(2.11) (vi) log, (7 =2) 
. 2 +1 2.33 
vii lo ——— viii lo ix) lo log., 9 
(vii) 4 a (viii) Q3 3 (ix) 9149 (lOg49 9) 
E-3. Let log,,2=a and log,,3 =b then determine the following logarithms in terms of a and b. 
(i) 09,0 sin 4 (ii) 109 994 + 2 10949927 


(iii) log,9 + log,8 (iv) log gg 144 


3 2 1 
+ + + 
log2n logz3n logsn_ logzn 


E-4. (i) Let n = 75600, then find the value of 


(ii) If logy (logg (log4(x))) =0 and log, (log, (logs (y))) =0 and log, (log, (logg(Z))) = 0 then find 
the sum of x, y and zis 


(iti) Suppose n be an integer greater than 1. let a, = . Suppose b = a, + ag + a, + a; and 


1 
log, 2002 

C = Ayq + Ay, + Aya + Ayg + Ay. Then find the value of (b — c) 
E-5. Show that the number log,7 is an irrational number. 


loga_logb loge 
b-c c-a a- 


E-6.2 If , show that a@. b®. co = 1. 


Section (F) : Logarithmic Equation 


F-1. Solve the following equations : 
(i) log,(4x — 3) =2 (ii) log,(log,(x? — 1)) = 0 
(iii) 4!%* _dx_3=0 (iv)z log, (log,x) + log, (log,x) = 2. 
(v)z log, Cc X+ ; + "| = 2X. (vi) 2log, (4 — x) = 4— log, (— 2 — x). 
(vii) x9 4 (viii) x? (1°) __ lou 4 
F-2. (i) Find the product of roots of the equation 
(log4x)* — 2(log,x) - 5 = 0 
(ii) Find sum of roots of the equation 4* — 7.2% +6 =0 
(iii) Solve for x : x90 **? — 4 Q)!S:0x+2 
l0g49 X+5 
(iv) Solve forx: x 3 = 10°1%0% 


Section (G) : Logarithmic inequalities 
G-1. — Solve the following inequalities 


(i) logs [ae —X -3) >1 (ii) logy (x? —5x+6) >—1 

8 8 2 
a . 2 
(iii) logy x = 0 (iv)jza log, ,(2 - x) > 09, =. | 


(v) log, (2 - 4") >-2 
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G-2. 
G-3 


G-4. 


+6 


Find the number of integers satisfying log,,, ax >0 


Solve the inequalities 
(i) (log.sx)? + log.sx -2 <0 (ii) 15* — 25.3% — 9.5% + 225 >0 


x-2 x 
(ij, 8.| 2 —_|>14 (=| 
3* — 2" 3 
Solve the following inequalities : 


i 1 
(i) log, (4x — 3) = 2 (ii) 109/352 44)2 < 3 


(iii) log, (2+x) < 1 
PART - Il : ONLY ONE OPTION CORRECT TYPE 


Section (A) : Representation of sets, Types of sets, subset and power set 


A-1. 


The set of intelligent students in a class is- 
(A) a null set (B) a singleton set 
(C) a finite set (D) not a well defined collection 


The set A = {x : xX € R, x? = 16 and 2x = 6} is 
(A) Null set (B) Singleton set 
(C) Infinite set (D) not a well defined collection 


If A= {x :-3 <x <3, x e Z} then the number of subsets of A is — 
(A) 120 (B) 30 (C) 31 (D) 32 


Which of the following are true ? 
(A) [8, 7] < (2, 10) (B) (0, 2) < (4, 0) (C) (5, 7] < [5, 7) (D) [2, 7] < (2.9, 8) 


The number of subsets of the power set of set A = {7, 10, 11} is 
(A) 32 (B) 16 (C) 64 (D) 256 


Which of the folowing sets is an infinite set ? 

(A) Set of divisors of 24 

(B) Set of all real number which lie between 1 and 2 
(C) Set of all humman beings living in India. 

(D) Set of all three digit natural numbers 


Section (B) : Operations on sets, Law of Algebra of sets 


B-1. 


B-2. 


B-3. 


B-4. 


A\ 


Let A= {x:x e R,-1<x<1},B={x:x e R,x<0orx>2}andAUB =R-—D, then the set Dis 


(A) {x :1<x <2} (B) {x :1<x <2} (C) {k:1<x<2} (D) {x:1<x <2} 
If A = {2, 3, 4, 8, 10}, B = {3, 4, 5, 10, 12}, C = {4, 5, 6, 12, 14} then (Am B) U(A MC) is equal to 
(A) {3, 4, 10} (B) {2, 8, 10} (C) {4, 5, 6} (D) {8, 5, 14} 
The shaded region in the given figure is 
A 
C B 
(A) An (BUC) (B) AU (BAC) (C) An (B-C) (D) A- (BUC) 


Let U ={1, 2,3, 4,5, 6, 7, 8, 9, 10}, A={1, 2, 5}, B = {6, 7}, thenAnB’is 
(A) B’ (B)A (C) A’ (D) B 
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B-5. 3 =lfA={x:x=4n+1,n<5,n & N} andB={3n:n<8, ne N}, thenA-(A-B) is: 


(A) {9, 21} (B) (9, 12} (C) {6, 12} (D) {6, 21} 
B-6. AUB=AQBifff: 
(A)Ac B (B) A=B (C)AD>B (D)AcB 
B-7.%3 Consider the following statements : 
1. NU (Bo Z) = (N UB) 4 Z for any subset B of R, where N is the set of positive integers, Z is 
the set of integers, R is the set of real numbers. 
2. Let A={n eN:1<n< 24, nis a multiple of 3}. There exists no subset B of N such that the 


number of elemets in A is equal to the number of elements in B. 
Which of the above statements is/are correct ? 
(A) 1 only (B) 2 only (C) Both 1 and 2 (D) Neither 1 nor 2 


B-8.z3Which of the following venn-diagrams best represents the sets of females, mothers and doctors ? 


aC) (O) (B) eS (C) QO (D) @)) 


Section (C) : Cardinal number Problems 


C-1. Let A and B be two sets. Then 
(A) n(A UB) < n(AB) (B) n(A a B) <n(A VU B) 
(C) nifA B) =n(A vu B) (D) can't be say 


C-2. In acity 20 percent of the population travels by car, 50 percent travels by bus and 10 percent travels by 
both car and bus. Then persons travelling by car or bus is 
(A) 80 percent (B) 40 percent (C) 60 percent (D) 70 percent 


C-3. Aclass has 175 students. The following data shows the number of students obtaining one or more 
subjects : Mathematics 100, Physics 70, Chemistry 40, Mathematics and Physics 30, Mathematics and 
Chemistry 28, Physics and Chemistry 23, Mathematics & Physics & Chemistry 18. How many students 
have offered Mathematics alone ? 

(A) 35 (B) 48 (C) 60 (D) 22 


C-4.x% 31 candidates appeared for an examination, 15 candidates passed in English, 15 candidates passed in 
Hindi, 20 candidates passed in Sanskrit. 3 candidates passed only in English. 4. candidates passed 
only in Hindi, 7 candidates passed only in Sanskrit. 2 candidates passed in all the three subjects How 
many candidates passed only in two subjects ? 


(A) 17 (B) 15 (C) 22 (D) 14 
Section (D) : Rational Inequalities 
D-1. | The complete solution set of the inequality eee > Ois: 
(A) (-2, —5) U (1, 2) U (6, %) U {0} (B) (-2%, —5) U[1, 2] U (6, ©) U {0} 
(C) (-2%, -5] UV [1, 2] U [6, %) v {0} (D) (2, -5] UV [1, 2] U [6, ~) 


D-2.% Number of positive integral values of x satisfying the inequality 
(x—4)7°17, (x +.8)°01F (x +1) 


<Ois 
x PO). K48P 8) or” 
(A) 0 (B) 1 (C)2 (D) 3 
2 — 
D-3. |= The number of prime numbers satisfying the inequality - . <3is 
X+ 
(A) 1 (B)2 (C) 3 (D) 4 
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2 
D-4. |The complete solution of . 


S208 xt 8x42<0i8: 


iene 5-17 5417 B) x <|4 5+V17 
2 2 2 
(C) x € (-3, -1] (D) x € (-8, -1] U [1, ») 
D-5 The solution of the inequality 2x -1<x?+3<x-1is 
(A)x eR (B) [-2, 2] (C) (-2, 2) (D)x eo 
D-6. |The number of the integral solutions of x? + 9 < (x + 3)? < 8x +25is: 
(A) 1 (B) 3 (C) 4 (D)5 
a poi 2 1 2x-1 
D-7. | Number of non-negative integral values of x satisfying the inequality 3 er Ois 
x°-x4+1 X41 x? 41 
(A) 0 (B) 1 (C)2 (D) 3 
Section (E) : Logarithmic Properties 
E-1. If at- b> = 1 then the value of log,(a°b*) equals 
(A) 9/5 (B) 4 (C) 5 (D) 8/5 
1 1 1 
E-2.23. + + has the value equal to 
1+log,a+log,c 1+log,a+log,b 1+log,b+log,c 
(A) abe (8) (C) 0 (D) 1 
abc 
1 1 1 : 
E-3.23 + + has the value equal to : 
log abc log _ abc log _ abc 
‘be yea yab 
(A) 1/2 (B) 1 (C) 2 (D) 4 
E-4.z% (log,10) . (log,80) — (log,5) . (log,160) is equal to : 
(A) log,5 (B) log,20 (C) log,10 (D) log,16 
3 
logar4 logo7 (a? +1) _ 
E-5.%a The ratio 2 7 3 ma simplifies to : 
Toe a1 
(A) a-—a-1 (B)a+a-1 (C) a?-a+1 (D) a2?+a+1 
E-6. If log,(ab) = x, then log, (ab) is equal to 
1 X Xx X 
(A) — (B) —— (Cha (D) ——~ 
X 1+x 1-x X- 
E-7. 49'°%e(!oaa(lo9, )) _ 1 and log, (log, (log, x) = 0 then 'p' equals 
(A) ra" (B) rq (C) 1 (D)r"9 
E-8. —§ Which one of the following is the smallest? 
3 
1 1 
A) log,.7 B) ,flog,, 72 (C) D) |——= 
(A) logig (B) O10 es] lod, Vm 
E-9. 109,9(l0go3) + log,,(log,4) + log,(log,5) + ........ + 109;9(1099231024) simplifies to 
(A) a composite (B) a prime number 
(C) rational which is not an integer (D) an integer 
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Section (F) : Logarithmic Equation 


F-1. The sum of all the solutions to the equation 2 log,, x —1l0g,)(2x — 75) = 


(A) 30 (B) 350 (C) 75 (D) 200 
F-2. If the solution of the equation log,(125x) . logos x= 1 are a and (a < f). Then the value of 1/a is : 
(A) 5 (B) 25 (C) 125 (D) 625 


F-3. The positive integral solution of the equation log, V5 + log,5x > + logs V5 is : 


(A) Composite number (B) Prime number 
(C) Even number (D) Divisible by 3 


log, 
F-4. The expression log, tS where p> 2, p © N; n € N when simplified is 
n radical sign 


(A) independent of p (B) independent of p and of n 
(C) dependent on both p and n (D) positive 
F-5. If log, log,,(v2 + V8) = 5 —. Then the value of 1000 x is equal to 
(A) 8 2 ) 1/8 (C) 1/125 (D) 125 
F-6. Number of real solutions of the equation , flog, (- = log,, VX Vx? is: 
(A) zero (B) exactly 1 . exactly 2 (D) 4 


x2 
F-7.  Thecorrect graph of y = x is 


y 
(C) x 
Section (G) : Logarithmic inequalities 
G-1. The solution set of the inequalitylog_ ( (x* —3x+ 2) 2 is 
sin 3 
1 5 1 5 

(A) (52) (B) (1. | (C) ; ijul2 > (D) (1, 2) 
G-2. If log, ,(x—1) < log, ,,(x—1), then x lies in the interval 

(A) (2, 2) (B) (1, 2) (CG) (2, =1) (D) [ 5 | 
G-3. Solution set of the inequality 2 — log, (x? + 3x) = Ois: 

(A) [- 4, 1] (B) - 4,- 3) U (0, 1] 

(C) (- 2%, -3) U (1, ) (D) (- », — 4) U[T, ~) 
G-4. If log, , log, (x? — 4) > log, ,1, then ‘x’ lies in the interval 

(A) (-3,- V5) U (V5, 3) (B) (-3,-V5 ) U (V5, 2) 

C) (V5 ,3V5) (D) 
G-5. ‘The set of all solutions of the inequality ia < 1/4 contains the set 

(A) (— ~, 0) (B) (— ~, 1) (C) (1, 29) (D) (3, ~) 
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G-6. 


G-7. 


The number of positive integers not satisfying the inequality log,(4* — 


(A) 2 (B) 3 (C) 4 (D) 1 


>-1lis 
(C) (— ~, 1) 


The set of all the solutions of the inequality log, _, (x — 2) 
(A) (— 0, 0) (B) (2, 0) 


PART - Ill 


(D) 6 


2.2%417)>5. 


: MATCH THE COLUMN 


A\ 


Match the set P in column one with its super set Q in column II 
Column -—I (set P) 
(A) [327 - 8n-1 
(B) {289 1:neN} ( 
(C) {327-1 :n e N} (r) 
(D) {289 7n-1:ne N} ( 


Column-| 
(A) ifa=3 (ve+2v7 - e—2v7) be 


then the value of log.b is equal to 


lfasd4en —4-2,8 be 1262 11-62 . 


then the value of log.b is equal to 


lfa= 84+2¥2 b= 3-2/2 


then the value of log,b is equal to 
lfa= V7 407 -1,b= V7 —V7?—1 ; 


then the value of log.b is equal to 


:neN} 


(42)(30) +36 


(B) 


The number of zeroes at the end of the product of first 20 
prime numbers, is 

The number of solutions of 2 
are integers, is 


— 3v = 55, in which x and y 


Column-! 

When the repeating decimal 0.363636............. is written as a rational 
fraction in the simplest form, the sum of the numerator 

and denominator is 

Given positive integer p, q and r with p = 39 - 2’ and 100 < p < 1000. 
The difference between maximum and minimum values of (q + Fr), is 
If logga + loggb = (logga)(loggb) and log,b = 3, then the value of ‘a’ is 


If P =v? 


Column-l 


— 2V%23 then value of P is 


Anti logarithm of (0.6) to the base 27 has the value equal to 


) Characteristic of the logarithm of 2008 to the base 2 is 
The value of b satisfying the equation, 

log,2 - log,625 = log,,16 - log,10 is 

Number of naughts after decimal before a significant figure 


100 
comes in the number (3) ,is 


(Given log,,2 = 0.3010 and log,,3 = 0.4771) 
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Column- II (set Q) 
{49 (n-1): 
q) {64 (n —-1) 
{7n:n € N} 
s) {8n :n € N} 


ne N} 
:neN} 


Column-ll 


(p)  —-1 


(q) 1 


(t) None 


Column-ll 
(p) 4 


(r) 15 
(s) 16 
Column-Il 


(P) 5 
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za. Marked questions are recommended for Revision. 
* Marked Questions may have more than one correct option. 


1a 


A\ 


PART -1 : ONLY ONE OPTION CORRECT TYPE 


Let A,, A, and A, be subsets of a set X. Which one of the following is correct ? 

(A) A, UA, U A,is the smallest subset of X containing elements of each of A,, A, and A, 

(B) A, UA, U A, is the smallest subset of X containing either A, or A, U A, but not both 

(C) The smallest subset of X containing A, U A, and A, equals the smallest subset of X containing 
both A, and A, U A, only if A, = A, 

(D) None of these 


Let A, B, C be distinct subsets of a universal set U. For a subset X of U, let X' denote the complement 
of X in U. 

Consider the following sets : 

1. (ANB) UC) ABY'=BaC 

2. (A'AB' A(AUBUC’=(AU(BUC))’ 

Which of the above statements is/are correct ? 

(A) 1 only (B) 2 only (C) Both 1 and 2 (D) Neither 1 nor 2 


In an examination of a certain class, at least 70% of the students failed in Physics, at least 72% failed in 
Chemistry, at least 80% failed in Mathematics and at least 85% failed in English. How many at least 
must have failed in all the four subjects ? 

(A) 9% (B) 7% (C) 15% 

(D) Cannot be determined due to insufficient data 


Let X and Y be two sets. 

Statement-1 X 7 (Y U X)'=6 

Statement-2 If X U Y has m elements and X m Y has n elements then symmetric difference X A Y 
has m —n elements. 

(A) Both the statements are true. (B) Statement-I is true, but Statement-II is false. 
(C) Statement-I is false, but Statement-II is true. (D) Both the statements are false. 


2 — 
If a < 4, then the least and the highest values of 4x? are: 
x° -2xX+6 
(A) 36 & 81 (B) 9 & 81 (C)0&81 (D) 9 & 36 


(x? +2)(yx2 -16) 
(x* 4 2)(x? =9) 
(A) 5 (B) 4 (C) 8 (D) 0 


<Ois 


Sum of all the real solutions of the inequality 


If log,b = 2; log,c = 2 and log,c = 3 + log,a then (a + b + c) equals 
(A) 90 (B) 93 (C) 102 (D) 243 


Let x= (logys 5) (log,25 343) (logyg 729) and y = 2518200 "1 (0d25 917 lO 78 then value of * is 


® B = . 3 3 3 5 |.) 
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2 3 
X°+3xX+2 aay X(X a) log, 8 
X+2 (x +1)(x* —x +1) 
9. The expression: reduces to 
(x —1)(logz 3)(logg 4)(log, 5) (logs 2) 
x+1 x? 4+3x+2 3x 
ame aera er (G) = (D) x 
x-1 (logs 5)x -1 x-1 


10. ‘Ifa, b, c are positive real numbers such that 2°” =27; b%7''= 49 and c925= 11. The value 


2 
of [are + bla 4 glloas25) "| equals 


(A) 489 (B) 469 (C) 464 (D) 400 
11. Consider the statement: x (a — x) < y (a—y) forall x, y with0O <x<y<1. The statement is true 
(A) if and only if a>2 (B) if and only if a>2 
(C) if and only if a <—1 (D) for no values of a 
(x-8) (2- 
12. The set of values of x satisfying simultaneously the inequalities Seas Mas >0 and 


10 
logos (S (095-1) 


-$_ 31>0is: 
(A) a unit set (B) an empty set 
(C) an infinite set (D) a set consisting of exactly two elements. 


(3% —4*) - @n(x +2) 


13%... The solution set of the inequality Peed <Ois 

(A) (—2, 0] v (4, ©) (B) (-2, 0] v (4, ~) 

(C) (-1, 0] v (4, «) (D) (-2, -1) U (1, 0] U (4, &) 
14. If logy {logs {log (x? —2x +a)}} is defined VxeR, then the set of values of ‘a’ is 

(A) [9, 2) (B) [10, 2) (C) [15, «) (D) [2, «) 


15.%. If log... , 4 (6x° + 23x + 21) =4—-log,, ,, (4x? + 12x + 9) then value of x is equal to 


(A) 5 (8) -5 c)-4 (0) 


PART-II: NUMERICAL VALUE QUESTIONS 


INSTRUCTION : 


o, 


“* The answer to each question is NUMERICAL VALUE with two digit integer and decimal upto two digit. 
If the numerical value has more than two decimal places truncate/round-off the value to TWO decimal 
placed. 


° 
7 
~ 


1a Let U be set with number of elements in it is 2009 and A, B are subsets of U with n (A U B) = 280. If 
n(A’ ~B') = x} + x5. = y; + y3 for some positive integers x, < y, < y2<x,, then find value of 
Xp + Vo 
Xx, +; 

2.2 Let U be set with number of elements in it is 2009. A is a subset of U with n (A) = 1681 and out of these 
1681 elements, exactly 1075 elements belong to a subset B of U. If n (A — B) = m’ +p, p, p, for some 

d P,P; 


2 


positive integer m and distinct primes p1 < p2 < ps then for least m fin 
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3. 


10. 


11. 


12%. 


13. 


14.3 


15. 


A\ 


Let A= {(x, y):x e R,y eR, x?+ y3 = 1], B= {(x,y):x eR,ye R,x-y=1} 
and C = {(x, y):x e R,y ¢ R,x + y= 1}. If A B contains 'p' elements and A ~ C contains 'g' elements 
then find (q — p). 


In aclass of 42 students, the number of students studying different subjects are 23 in Mathematics, 24 
in Physics, 19 in Chemistry, 12 in Mathematics and Physics 9 in Mathematics and Chemistry, 7 in 
Physics and Chemistry and 4 in all the three subjects. Then find number of students who have taken 
exactly one subject. 


log(a+c) +log(a—2b+c) 
log(a—c) 


If c(a—b) = a(b—c) then find the value of (Assume all terms are defined) 


If log, a. log, a + log, b. log, b + log, c. log, c = 3 ( where a, b, c are different positive real numbers = 1), 
then find the value of abc. 


If 44 + 98 = 10°, where A = log,,4, B = log,9 & C = log, 83, then find x. 
bn nod 3 5 
Let a, b, c, d are positive integers such that log,b = a and log.d = rt If (a —c) = 9, find 


the value of bee. 
at+c 


Find the positive number, x , which satisfies the equation log,,(2x?-21x+50) = 


Find the value of x satisfying the equation log, (x —1)+log,(x+1)—log ; (7—x) =1 
2 2 V2 


Find sum of roots of equation log ;4 x + log,,x? = log 46 2-1 


ae 


2009 
If the product of all solutions of the equation eos = (2009 can be expressed in the lowest 


form as ae then the value of (m — n) is 
n 


If the complete solution set of the inequality (log,, x)? = log,,x + 2 is (0, a] U [100, ~) then find the value 
of a. 


1 1 
The complete solution set of the inequality log4 xt * loga(x +3) » iS (—a, 0), then determine ‘a’. 


If complete solution set of inequality log,,. (x + 5)? > log, (8x — 1)? is (—c,p) U (q,r) U (8,00) then find 
p +q° 4/2 


s? 


PART - Ill: ONE OR MORE THAN ONE OPTIONS CORRECT TYPE 


Leta >2,ae¢N beaconstapnt. If there are just 18 positive integers satisfying the inequality 
(x — a)(x — 2a)(x — a2) < 0 then which of the option(s) is/are correct? 


(A) 'a' is composite (B) 'a' is odd 
(C) 'a' is greater than 8 (D) ‘a’ lies in the interval (8, 11) 
Let N = (093185 _ 10935 then Nis : 


logis 3 l0Quos 3 
(A) anaturalnumber  (B) aprime number (C) arational number (D) an integer 
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3.28 Values of x satisfying the equation log,’ x + og, °| =1are 
X 


1 


A) 1 B)5 Cc) — D) 3 
(A) (B) (C) 35 (D) 
4. The equation log,2 16 + log,,64 = 3 has : 
(A) one irrational solution (B) no prime solution 
(C) two real solutions (D) one integral solution 
(log. x)? — log x+5 
5.2. The equation Al a i I 3/3 has 
(A) exactly three real solution (B) at least one real solution 
(C) exactly one irrational solution (D) complex roots. 
6. The solution set of the system of equations log,x + log,y = 2 + log,2 and log,.(x + y) = : is : 
(A) {6, 3} (B) {3, 6} (C) {6, 12} (D) {12, 6} 
7. Consider the quadratic equation, (log,)8)x? — (log,,5)x = 2(log,10)-' — x. Which of the following 
quantities are irrational. 
(A) sum of the roots (B) product of the roots 
(C) sum of the coefficients (D) discriminant 


8.23 If log, x = b for permissible values of a and x then identify the statement(s) which can be correct? 
(A) If a and b are two irrational numbers then x can be rational. 
(B) If a rational and b irrational then x can be rational. 
(C) If a irrational and b rational then x can be rational. 
(D) If a rational and b rational then x can be rational. 


9. Which of the following statements are true 
(A) log, 3 < log,, 10 (B) log,5 < log, 8 
(C) log,26 < log,9 (D) log,,15 > log,,11 > log,6 
1 
10. If 3 <log,,x <2, then 
(A) maximum value of x is ae (B) x lies between as and au 
J10 100 J10 
(C) minimum value of x is ae (D) minimum value of x is oe 
10 100 


PART - IV : COMPREHENSION 


Comprehension # 1 (1 to 3) 
In a group of 1000 people, there are 750 people, who can speak Hindi and 400 people, who can speak 


Bengali. 
1. Number of people who can speak Hindi only is 

(A) 300 (B) 400 (C) 500 (D) 600 
2. Number of people who can speak Bengali only is 

(A) 150 (B) 250 (C) 50 (D) 100 
3. Number of people who can speak both Hindi and Bengali is 

(A) 50 (B) 100 (C) 150 (D) 200 
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Comprehension # 2 (4 to 6) 


Let A denotes the sum of the roots of the equation L + a =3 
5-4log,x  1+log,x 


B denotes the value of the product of m and n, if2™=3 and3"=4 


C denotes the sum of the integral roots of the equation o95,( > + (log3x)? = 1. 
X 


4. The value of A + B equals 

(A) 10 (B) 6 (C) 8 (D) 4 
5. The value of B + C equals 

(A) 6 (B) 2 (C) 4 (D) 8 
6. The value of A+ C + B equals 

(A) 5 (B) 8 (C) 7 (D) 4 


Comprehension # 3 (Q.7- to Q.9) 


A function f(x) = a%(a > 0, a # 1, x eR) is called an exponential function. Graph of exponential function 
can be as follows : 


Case - I Case - II 
Fora>1 ForO<a<1 
f(x) 
(0, 1) 
(0, 1) 
7. Which of the following is correct : 
Y y=2" 


8. Number of solutions of 3% + x — 2 = O is/are : 

(A) 1 (B) 2 (C) 3 (D) 4 
9. The number of positive solutions of log,/.x = 7* is/are : 

(A) 0 (B) 1 (C) 2 (D) 3 
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za. Marked questions are recommended for Revision. 
* Marked Questions may have more than one correct option. 


PART - | : JEE (ADVANCED) / IIT-JEE PROBLEMS (PREVIOUS YEARS) 


1. Indicate all correct alternatives, where base of the log is 2. [ JEE ’89 ] 

The equation  x(3/4) (logx)* + togx-(6/4) — /2 has : 

(A) at least one real solution (B) exactly three real solutions 

(C) exactly one irrational solution (D) complex roots 
2. The number log,7 is : 

(A) an integer (B) a rational number 

(C) an irrational number (D) a prime number [ JEE ’90 ] 
3.2 Find all real numbers x which satisfy the equation 

2 logs logs x + 1094). logs (2 V2 x)=1. [REE -— 1999, 6 ] 
4.x Solve the equation log,,, logs (x* + 7) + 10g, log,/4 (x? + 7) -1=- 2. [REE- 2000, 5] 
5. The number of solution(s) of log,(x — 1) = log,(x — 3) is/are [IIT-JEE-2002, Scr., (1, 0)/35] 

(A) 3 (B) 1 (C) 2 (D) 0 

2 
6. Let f(x) = —— [IIT-JEE 2007, Paper-2, (6, 0), 81] 
x* —5x+6 

Column - I Column - II 

(A) If -1<x <1, then f(x) satisfies (p) 0 < f(x) < 1 

(B) If 1 <x < 2, then f(x) satisfies (q) f(x) < O 

(C) If 3< x <5, then f(x) satisfies (r) f(x) > 0 

(D) If x > 5, then f(x) satisfies (s) f(x) <1 
7. Let (X9, Yo) be the solution of the following equations 

(2x) !n2 = (3y) !n3 

3/nx = Deny. 

Then Xq is [IIT-JEE 2011, Paper-1, (3, —1), 80] 

1 1 1 

A) = B) — Cc) = D)6 

(A) 5 (B) 3 (C) 5 (D) 
8.2 Thevalue of 6+log : 4- ; 4- : 4 - : is 

[IIT-JEE 2012, Paper-1, (4, 0), 70] 
9*. If 3% = 4*-' , then x = [JEE (Advanced) 2013, Paper-2, (3, —1)/60] 
2log, 2 2 1 2log.3 
(A) = (B) = (Cc) —— (D) = 2s 
2log; 2-1 2—log,3 1—log, 3 2log, 3-1 


10. The value of ((log, 9)7)'°92"%9) x (/7)°%” is 
[JEE(Advanced) 2018, Paper-1,(4, -2)/60] 
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PART - Il: PREVIOUS YEARS PROBLEMS OF MAINS LEVEL 


1. If log, x = a and log, x = B, then the value of log,,,, x is [KCET-1997] 
a—B B-a ap aB 
1 2 3 a 
Ue. 2) 3) 5 er 
2. If log,a, a? and log,x are in G.P. Then x is equal to [KCET-1998] 
(1) log, (log, a) (2) log,(log,a)+ log, log,b 
(3) — log,(log,b) (4) none of these 
3. If log, 256 = 8/5, then x is equal to [KCET-2000] 
(1) 64 (2) 16 (3) 32 (4) 8 
4. If log 2, log(2* — 1) and log (2* + 3) are in A.P., then x is equal to [KCET-2000] 
(1) 5/2 (2) log,5 (3) log,3 (4) log,2 
5. The number log,7 is [DCE-2000] 
(1) an integer (2) a rational (3) an irrational (4) a prime number 
6. The roots of the equation log,(x? — 4x + 5) = (x — 2) are [KCET-2001] 
(1) 4,5 (2) 2,-3 (3) 2,3 (4) 3,5 
7. If x = 198 !, then value of the expression ee ae equals 
logo x logs x 109193 X 
[DCE-2005] 
(1) -1 (2) 0 (3) 1 (4) 198 
8. If log,., (X — 1) < log, 4, (x — 1), then x lies in the intervel [DCE-2006] 
(1) (2, 2) (2) (1, 2) (3) (-2, -1) (4) none of these 
9. If A,B and C are three sets such that AN B=ANC andAUB=AUGC, then 
[AIEEE-2009, (4, — 1), 144] 
(IjA=C (2)B=C (3)ANB=6 (4) A=B 
10. Let X = {1, 2, 3, 4, 5}. The number of different ordered pairs (Y, Z) that can formed such that Y cX,Z¢ 
X and Yq Z is empty, is : [AIEEE-2012, (4, — 1), 120] 
(1) 5? (2) 3° (3) 2° (4) 5° 
11. If X = {4"- 8n-—1:n e N} and Y = {9(n— 1) : n € N}, where N is the set of natural numbers, then X U Y 
is equal to [JEE(Main) 2014, (4, — 1), 120] 
(1) X (2) Y (3) N (4) Y-X 
12.x% The sum ofall real values of x satisfying the equation (x* — 5x +5)* rea 2 is 
[JEE(Main) 2016, (4, — 1), 120] 
(1)=e (2) 6 (3) 5 (4) 3 
13. In a class 140 students numbered 1 to 140, all even numbered students opted Mathematics course, 


those whose number is divisible by 3 opted Physics course and those whose number is divisible 5 
opted Chemistry course. Then the number of student who did not opt for any of the three courses is : 
[JEE(Main) 2019, Online (10-01-19),P-1 (4, — 1), 120] 
(1) 38 (2) 42 (3) 102 (4) 1 
14. Let X = {n e N:1<n< 50}. If A={n © X: nis a multiple of 2}; B = {n e X: nis a multiple of 7}, then the 
number of elements in the smallest subset of X containing both A and B is 
[JEE(Main) 2020, Online (07-01-20), p- 2 (4, 0), 120] 
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EXERCISE - 1 
PART -l 
Section (A) : 
A-1. (i) Yes (ii) Yes (iti) Yes (iv) No 
A-2. (i) {2,3,5,7} (ii) {3, 4, 5, 6, 7, 8, 9} 
A-3. (i) (x= F.pelaen) (ii) {x:x=4?+1,24 €N} 
A-4. (i) Finite (ii) Finite and empty 
(iti) Singleton & finite (iv) Infinite 
A-S. — {o, {}, {{o}}, A} 
Section (B) : 
B-1. = (i) {1, 2, 3, 4} (ii) {1, 2, 3} (iii) {4, 5, 6} 
B-2. {3, 5, 9} 
B-3. d=bc 
B-4. (i) minimum n(A 4 B) = 0, maximum n(A 4B) = 3 
(ii) minimum n(A vu B) = 6, maximum n(A U B) = 9 
Section (C) : 
C-1. 300 C-2. 25 C-3. 3300 C-4. (i) 45 (ii) 6 
en (D): 
(i) (-3,-2) U (1,3) (il) {-2} U [1, 8) 
(iii) (20, -2)(-2, -1/2) (1, 00) (iv) = -V2,-1)UC4, V2] U8, 4) 
(v) (— 0, — 2] U (+1, 4) 
D-2. = (i) (-17/25, —3/8) (ii) x e (-6, -1) U (1, 4) 
(iii) (-3,-2) U (-1,0) (iv) x € (-1,0) vu (0,1) 
3-5 345 : 
D-3. (i) [-228 | U pe (i) (<<6,-20) (23, 00) 
i 1 ; 
(iii) e 3] (iv) (—20,-1) U(5, «&) 
D-4. (i) xe [-2,-1] U1, 2] (ii) x © [-8, 3] 


(iii) xe (0, -4]U [-2, -1) U [1,00) 


oar (-2-3] (il) (F«) (ii (-2.0] 


D-6. 2 
Section (E) : 
E-1. (i) 1 (ii)—72 (iti) 2 (iv) 1 (v) 7+ 196 (vi) 0 
E-2. (i) +ve (ii) — ve (iti) +ve (iv) +ve 

(v) +ve (vi) — ve (vii) +ve (vill) —ve (ix) —ve 
E-3. (i) b-2a (ii) a+3b (iii) 2p" +Sat (iv) eer 
E-4. (i) 1 (ii) 89 (iti) —1 
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Section (F) : 


F-1. (i) 3 (ii) +2 (iii) 3 (iv) 

(v) {1/3} (vi) {— 4} (vii) no root (viii) 
F-2. (i) 9 (ii) logo6 (iii) 10 or a5 (iv) 
Section (G) : 
G-1. (i) 5, -t)e (3. (ii) (1,2) U (3, 4) 

(iii) - 0, 5| (iv) (-1, 0) U(1, 2) 

(v) (<0, 2) 
G-2. 1 
G-3 (i) S| (ii) R (iii) (0, logs 3) 

2 2 
G-4. (i) (é. i U(1,3] 
4 
(ii) (—00, — 1) U (1, «) 
(iii) =x € (—2,-1) U(—1, 0) U (0, 1) U (2, &) 
PART - Il 
Section (A) : 
A-1. (D)  A-2. (A) A-3. (D) A-4. (A) A-5. (D)  A-6. 
Section (B) : 
B-1. _(B) B-2. (A) B-3. (D) B-4. _(B) B-5. (A) B-6. 
B-8. (D) 
Section (C) : 
C-1. _(B) C-2.  (C) C-3.  (C) C-4. _(B) 
Section (D) : 
D-1. —_(B) D-2. (D) D-3. (D) D-4. (B) D-5 = (D) D-6. 
Section (E) : 
E-1. (A) E-2.  (D) E-3. (B) E-4.  (D) E-5. (D) E-6. 
E-8. (A) E-9.  (D) 
Section (F) : 
F-1.  (D) F-2.  (C) F-3. _ (B) F-4. (A) F-5.  (D) F-6. 
Section (G) : 
G-1.  (C) G-2. (A) G-3. _(B) G-4. (A) G-5. —_(D) G-6. 
PART - Il 

1. (A) — (q); (B) > (1), (C) — (s), (D) — (p) 
2. (A)>r, (B)>s, (C) >p, (D) >p, (E) >q, (F) > q 
3. (A) >r, (B) >p, (C) > 8, (D) > q 
4. (A) >r, (B) > s, (C) —p, (D) > gq 
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(2) 

{10-5 , 103} 
(B) 

(B) BZ. 
(D) D-7. 
(D) Ev. 
(C)  F+7. 
(A) G7. 
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EXERCISE - 2 

PART - | 
1. (A) 2 (B) (B) 4. (A) 5. (C) (D) (B) 
8. (B) 9 (A) 10. (B) 11 (A) 12. (A) 13 (D) 14 ~~ (A) 
15. (C) 

PART - Il 
1. 02.20 2. 12.28 or 12.29 3. 01.00 4. 22.00 5. 02.00 6. 01.00 
7 10.00 8. 03.82 or 03.83 9. 12.50 10. 03.00 11. 00.25 12. 01.00 
13. 00.01 14. 01.00 15. 05.66 or 05.67 

PART - Ill 
1. (BD) 2. (ABCD) a: (ABC) 4. (ABCD) 5. (ABCD) 6. (AB) 
7. (CD) 8. (ABCD) 9. (BC) 10. (ABD) 

PART - IV 
1. (D) 2. (B 3 (Cc) 4 (Cc) 5 (A) 6 (B) 7 (BC) 
8. (A) 9. (B) 

EXERCISE - 3 

PART - | 
1 (ABCD) 2 (cy <2: x=8 4 x=30r-3. 5 (B) 
6 (A) > (p), (1), (S) (B) > (q), (Ss) ; (C) > (q), (s) (D) — (p), (1), (S) 
7. (C) 8. (4) 9. (ABC) 10. (8) 

PART - Il 
1 (4) 2 (1) 3 (3) 4 (2) 5 (3) 6 (3) 7 (3) 
8 (1) 9 (2) 10. (2) 11 (2) 12 (4) #13 (1) 14 © © 29 
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LOGARITHM TABLE 
aa 7 L123 | 789 


mon 7 alSse|Sou 
5913 | 1721 26 | 30 3438 
0212 48 12 | 16 20 24 | 28 32 36 
4812 | 16 20 23 | 27 31 35 
3711 | 1418 21 | 25 28 32 
36 10 | 13 16 19 | 23 26 29 
ll wal oml al 8 [SSE 
1614 | 1644 | 1673 | 1703 | 1732 | 369 | 121417 | 22 25 26 
1847 | 1875 reel aaeallsises (asee lew 4 111417 | 20 23 26 
1903 | 1931 | 1959 | 1987 | 2014 | 368 | 11 1417 | 19 22 25 
a 201 | 2007 | 2080 | 2070 | 388 | 10 1916 | 1021 29 
2175 | 2201 | 2227 | 2253 | 2279 | 358 | 1013 16 | 18 21 23 
0 | ass | 2480 | as00 | aseo | ae | 101295 | 17 202 
2430 | 2455 | 2480 | 2504 | 2529 | 358 | 101215 | 17 20 22 
| 2so5| arte | are | aves| 247 | 911 i4 | 1010.2 
2672 | 2695 | 2718 | 2742 | 2765 | 247 | 91114 | 16 1821 
Pea Pa ae 
2900 | 2923 | 2945 | 2967 | 2989 | 246 | 81113 | 151719 


3010 | 3032 | 3054 | 3075 | 3096 151719 
3222 | 3243 | 3263 | 3284 | 3304 14 16 18 
3424 | 3444 | 3464 | 3483 | 3502 141517 
3617 | 3636 | 3655 | 3674 | 3692 13 15 17 
3802 | 3820 | 3838 | 3856 | 3874 12 1416 
3979 | 3997 | 4014 | 4031 121415 
4150 | 4166 | 4183 | 4200 | 4216 111315 
4314 | 4830 | 4346 | 4362 | 43878 1113 14 
4472 | 4487 | 4502 | 4518 | 4533 1112 14 
4624 | 4639 | 4654 | 4669 | 4683 10 12 13 
4786 | 4800 | 4814 | 4829 10 1113 
4914 | 4928 | 4942 | 4955 | 4969 10 1112 
5065 | 5079 | 5092 | 5105 91112 
5185 | 5198 | 5211 | 5224 | 5237 91012 
5315 | 5328 | 5340 | 5353 | 5366 91011 
5453 | 5465 | 5478 | 5490 91011 
5563 | 5575 | 5587 | 5599 | 5611 81011 
5682 | 5694 | 5705 | 5717 | 5729 89 10 
5798 | 5809 | 5821 | 5832 | 5843 89 10 
5922 | 5933 | 5944 | 5955 89 10 
6042 | 6053 | 6064 89 10 
6128 | 6138 | 6149 | 6160 | 6170 789 
6232 | 6243 | 6253 | 6263 | 6274 789 
6335 | 6345 | 6355 | 6365 | 6375 789 
6435 | 6444 | 6454 | 6464 | 6474 789 
6532 | 6542 | 6551 789 
6628 | 6637 | 6646 | 6656 | 6665 778 
6730 | 6739 | 6749 | 6758 678 
6812 | 6821 | 6830 | 6839 | 6848 678 
6902 | 6911 | 6920 | 6928 | 6937 678 
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ANTILOGARITHM TABLE 


567 
567 
567 
667 
667 
667 
678 
678 
678 
678 
678 
789 
789 
789 
789 
789 
7910 
8910 
8910 
8910 
8911 
81011 
910 11 
910 11 
91012 
91012 
91112 
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